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(54) MULTI-LAYERED PLASTIC CONTAINER WITH GOOD CONSERVATIVE ABILITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem and improve transparency and characteristic in 
appearance of a multi-layered plastic container including a resin layer comprising a xylylene 
radical containing polyamide even after long-term storage and thermal treatment. 
SOLUTION: In the multi-layered plastic container including a resin layer mainly comprising a 
xylylene radical containing polyamide, a heat generation peak with crystallization measured by a 
differential scanning calorimeteKDSC) on the resin layer of at least a barrel is 10 J/g or less, 
and a half width of the maximum of a diffraction profile at 20=0 to 100 degrees measured by X- 
ray diffraction is 1 0 degrees or less. 
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" * NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a multilayer plastic container provided with a resin layer which makes xylylene group 
content polyamide a subject, At least about said resin layer of a drum section. An exothermic 
peak accompanying crystallization measured with a differential scanning calorimeter (DSC). 2 
theta which is 10 or less J/g and was measured by an X diffraction = a multilayer plastic 
container, wherein half breadth of the maximum of a diffraction profile in 0 thru/or 100 degrees 
is 10 degrees or less. 

[Claim 2]The multilayer plastic container according to claim 1 , wherein xylylene group content 
polyamide resin is the polyamide derived from a diamine component which makes xylylene 
diamine a subject, and an aliphatic dicarboxylic acid component. 

[Claim 3]The multilayer plastic container according to claim 1 or 2, wherein an interlayer of a 
multilayer plastic container consists of a resin layer which makes said xylylene group content 
polyamide a subject and an inside-and-outside layer consists of thermoplastic polyester. 
[Claim 4]The multilayer plastic container according to any one of claims 1 to 3 being that in 
which a resin layer which makes xylylene group content polyamide a subject also contains an 
oxidizing organic component and a transition metal catalyst. 

[Claim 5]The multilayer plastic container according to any one of claims 1 to 4, wherein b value 
by a color difference meter of a drum section is 2.5 or less. 

[Claim 6]The multilayer plastic container according to any one of claims 1 to 5, wherein Hayes of 
a drum section is 4% or less. 



[Translation done.] 
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4 % NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, it is related with the multilayer plastic container 
excellent in preservability. 

Therefore, it is related with improvement in the preservability of the multilayer plastic container 
which equipped details with xylylene group content polyamide as an interlayer more. 

[0002] 

[Description of the Prior Art]Although a metal can, a glass bottle, various plastic containers, etc. 
are conventionally used as a container of a packed body, the deterioration of contents and the 
flavor fall by the oxygen which remains in a container, or the oxygen which penetrates a 
container wall pose a problem. 

[0003]In particular, in the metal can or the glass bottle, to the oxygen penetration which lets a 
container wall pass being zero, and only the oxygen which remains in a container being a 
problem, in the case of a plastic container, it produces to the order which the oxygen 
penetration which lets a container wall pass cannot disregard, and has been a problem in respect 
of the preservability of a contents article. In order to prevent this, in the plastic container, a 
container wall is made into multilayer structure and using the resin of them for which it has acid- 
proof matter permeability much more especially as an interlayer at least is performed. 
[0004]Using xylylene group content polyamide as a gas barrier nature resin layer in a 
multilayered container is known for many years, Using for absorption of the oxygen which blends 
a deoxidant with thermoplastics and penetrates a container wall is also known for many years 
(for example, JP,62-1824,B, JP,1-278344,A, the Patent Publication Heisei No. 500846 [ two to ] 
gazette). 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the multilayered container provided with 
the resin layer which consists of xylylene group content polyamide, the increase in Hayes by 
nebula and yellowing are conspicuous the inside of storage, and after heat treatment, and there 
is a problem that commodity value is spoiled. 

[0006]Therefore, in the multilayer plastic container provided with the resin layer which consists 
of xylylene group content polyamide, the purpose of this invention solves the above-mentioned 
problem, and is in raising the transparency and appearance properties of a container in spite of 
prolonged preservation and heat treatment. 
[0007] 

[Means for Solving the Problem]In a multilayer plastic container which was provided with a resin 
layer which makes xylylene group content polyamide a subject according to this invention, At 
least about said resin layer of a drum section. 2 theta which an exothermic peak accompanying 
crystallization measured with a differential scanning calorimeter (DSC) is 10 or less J/g, and was 
measured by an X diffraction = a multilayer plastic container, wherein half breadth of the 
maximum of a diffraction profile in 0 thru/or 100 degrees is 10 degrees or less is provided. It is 
the polyamide derived in a multilayer plastic container of this invention from a diamine 
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component which 1 . xylylene group content polyamide resin makes xylylene diamine with a 
subject, and an aliphatic dicarboxylic acid component, 2. Consisting [ an interlayer of a multilayer 
plastic container consists of a resin layer which makes said xylylene group content polyamide a 
subject, and / an inside-and-outside layer / of thermoplastic polyester ] ** is preferred. In this 
invention, a resin layer which makes xylylene group content polyamide a subject can also be 
used as a gas barrier nature resin layer by independent [ its ], makes this resin layer also contain 
an oxidizing organic component and a transition metal catalyst, and can also be used as a gas 
barrier nature resin layer and oxygen absorbent layer. In a multilayer plastic container of this 
invention, it is preferred that b value by a color difference meter of a drum section is 2.5 or less 
and that Hayes of a drum section is 4% or less. 
[0008] 

[Embodiment of the Invention][Function] — the multilayer plastic container of the present 
invention, although it has the resin layer which makes xylylene group content polyamide a 
subject, 2 theta which the exothermic peak accompanying crystallization measured with the 
differential scanning calorimeter (DSC) is 10 or less J/g, and was measured by the X diffraction 
about said resin layer of the drum section at least = It is the feature that the half breadth of the 
maximum of the peak profile in 0 thru/or 100 degrees is 10 degrees or less, A structural change 
of the xylylene group content polyamide under storage of a container or after heat treatment of 
a container can be controlled by this, and, as a result, b value by Hayes of a container or a color 
difference meter can be maintained to an initial value. 

[0009]Generally the crystal of a polymer as well as the crystal of the usual compound has 
energy in a low state, there are receipts and payments of heat in transition between a crystal 
and ******, when vanishing a crystal by melting etc., an endothermic is carried out, and 
generating heat is accepted when making it crystallize from an amorphous state on the other 
hand. These phenomena are observed as an endothermic peak and an exothermic peak by 
measurement by a differential scanning calorimeter (DSC), respectively. 

[0010] Drawing 1 of an accompanying drawing is a differential scanning calorimetry curve about 
an example of the polyamide derived from xylylene diamine and adipic acid, in the horizontal axis, 
temperature and a vertical axis show the heat flow, as for the endothermic peak, it is shown 
upward as a peak of a convex and the exothermic peak is shown downward as a peak of a 
convex. 

[001 1]In this invention, it becomes possible to maintain Hayes of a container on the almost same 
low level as an initial value by considering it as the range of 10 or less J/g which mentioned 
above the exothermic peak at the crystallization temperature of the xylylene group content 
polyamide layer in a multilayer plastic container. 

[001 2]Please refer to drawing 2 of an accompanying drawing. As for drawing 2 , in crystallization 
calorific value, the xylylene group content polyamide and crystallization calorific value of 2.3 J/g 
plot the relation between a storage time (Sun.) and Hayes (%) of a container drum panel part 
about the xylylene group content polyamide of 38.5 J/g. As opposed to according to this result, 
passing in the xylylene group content polyamide which exceeds the range which crystallization 
calorific value specified by this invention, and the haze value increasing in monotone with the 
time, It is clear that the haze value is controlled irrespective of temporality by the same low level 
as an initial value in the xylylene group content polyamide which has crystallization calorific value 
within limits specified by this invention. 

[001 3] Although it exists in the amorphous state in xylylene group content polyamide resin with 
the calorific value at the crystallization temperature as used in this specification, That the 
quantity of the amorphous components which can be crystallized by passing crystallization 
temperature, i.e., the quantity of the amorphous components which can be crystallized, is 
expressed, and there is little this quantity ing and 10J /or less, It means that the thing in which 
inner crystallization of the amorphous components of polyamide is possible has structure which 
most portion has already crystallized or cannot carry out thermal crystallization easily. 
[0014]In the multilayer plastic container of this invention, generally Hayes of a drum section is 
4% or less, and it is thought of because it has structure which thermal crystallization does not 
produce easily as above-mentioned in spite of prolonged temporality that Hayes is controlled by 
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the same low level as an initial value. 

[001 5]2 theta which measured the xylylene group content polyamide resin layer in the multilayer 
plastic container of this invention by the X diffraction = it has the feature that the half breadth 
of the maximum of the diffraction profile of 0 to 1 00 degrees is 1 0 degrees or less. It can ask for 
the above-mentioned diffraction peak by the X diffraction by curve PSPC micro diffractometer. 
In the above-mentioned X-ray diffraction method, since the peak of air dispersion also appears 
together, a true peak can be searched for by measuring the diffraction peak about a sample, 
measuring a diffraction peak without a sample subsequently,, and deducting the latter peak from 
the former peak. 

[0016]In measurement of this diffraction peak, X-rays are vertically entered in the test portion 
side of the xylylene group content polyamide layer taken out from the drum section of the 
container, As opposed to the field containing X linear-light axis and the curving mold PSPC 
(Position Sensitive Proportional Counter), It sets so that the shaft orientations of a bottle may 
become a right angle (strength of the orientation of a height direction), and parallel (strength of 
the orientation of a circumferencial direction), and the diffraction intensity in Bragg angle (2 
theta) =0-100 degree is made to record on the curving mold PSPC. 

[0017] Drawing 3 shows an example of the X diffraction image about the xylylene group content 
polyamide layer of the drum section of the container of this invention which was carried out in 
this way and measured. In drawing 3 , the curve A is a diffraction pattern about a sample, the 
curve B is a diffraction pattern attached without a sample, and the curve C is a diffraction 
pattern of these differences. It asks for peak height H of the diffraction pattern C, and the 
horizon is drawn in the position of height H / 2, and it asks for full-width-at-half^maximum D 1//2 - 

[0018]Generally, at the X diffraction of a crystal, it is a formula (1) of following Bragg, 
nlambda = 2dhkl Sintheta .... (1) 

It is known that n is a degree among a formula, lambda is the wavelength of X-rays, dhkl is a 
spacing of (hkl) of a crystal, and an intensity peak will appear in interference when theta satisfies 
** which is an angle of diffraction, and it is a formula (2) of following Scherrer also between the 
sharpness of this interference peak, and the size of a crystal. 

K A 

Lhkl = (2) 

He o s e 



the size of a direction with Lhkl vertical to the field (hkl) of a crystal and K have about 0.9 
constant among a formula, H has the half breadth (radian) of an interference peak, and lambda 
and theta have the same relation as said formula (1) come out of and expressed. 
[0019]Since the X diffraction profile made into the problem by this invention is based on the 
molecular orientation of xylylene group content polyamide, The fact [ of the maximum of this 
profile / half breadth D 1/2 ] that it is small shows that the grade of the molecular orientation of 

the xylylene group content polyamide layer in the multilayered container of this invention, i.e., the 
grade of orientation crystallization, is large. 

[0020]In this invention, a close relation is accepted in the crystallization calorific value of the 
xylylene group content polyamide mentioned above, and X diffraction full-width-at-half- 
maximum D 1/2 , Crystallization calorific value in the xylylene group content polyamide besides 

this invention range of 38.5 J/g. As opposed to half breadth D 1/2 of the maximum of an X 

diffraction profile being 12.1 degrees (height direction) and 11.0 degrees (circumferencial 
direction), Crystallization calorific value is [ X diffraction full-width-at-half-maximum ] 8.5 

degrees (height direction) and 9.9 degrees (circumferencial direction) in the xylylene group 
content polyamide of this invention within the limits of 2.3 J/g, In the xylylene group content 
polyamide resin layer in the multilayer plastic container of this invention, when the grade of the 
molecular orientation of a xylylene group content polyamide layer, i.e., the grade of orientation 
crystallization, becomes large, it is believed that the thermal crystallization (lamellae-izing) by 
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temporality is controlled. 

[0021 ]It is believed that the grade of the molecular orientation of a xylylene group content 
polyamide layer, i.e., the grade of orientation crystallization, is useful also for ****** in yellowing 
by the temporality of a xylylene group content polyamide resin layer or heat treatment in 
addition to the advantage mentioned above. 

[0022]Generally b value by a color difference meter can estimate the grade of yellowing of resin. 
The brightness L in a color difference formula and the color coordinates a and b in a hunters 
color difference formula are specified to JIS Z8730-1995, and according to the above-mentioned 
color difference meter, the direct reading of the above-mentioned coordinate value L, a, and b 
can be carried out. 

[0023] Please refer to drawing 4 of an accompanying drawing. Drawing 4 , Half breadth D^ 2 °f ^ e 

maximum of an X diffraction profile 8.5 degrees. (Height direction) And half breadth D 1/2 of the 

maximum of the xylylene group content polyamide of 9.9 degrees (circumferencial direction) and 
an X diffraction profile about the xylylene group content polyamide of 12.1 degrees (height 
direction) and 11.0 degrees (circumferencial direction). The relation between a storage time 
(Sun.) and b value of a container drum panel part is plotted. As opposed to according to this 
result, early b value being large in the xylylene group content polyamide layer which exceeds the 
range which half breadth D 1/2 of the maximum of an X diffraction profile specified by this 

invention, passing moreover, and b value increasing in monotone with the time, In the xylylene 
group content polyamide layer which has half breadth D 1/2 of the maximum of an X diffraction 

profile within limits specified by this invention, b value can be controlled or less to 2.5, and it is 
clear that the same low level as an initial value controls b value irrespective of temporality. 
[0024]As at least one resin layer which makes xylylene group content polyamide a subject as it 
stated above according to this invention, To 10 or less J/g, the exothermic peak accompanying 
measured crystallization and by controlling the half breadth (D^) of the maximum of an X 

diffraction profile at 10 degrees or less, A structural change of the xylylene group content 
polyamide under storage of a container or after heat treatment of a container can be controlled, 
as a result, the transparency of a container can be maintained, yellowing can be prevented, and 
the commodity value of a container can be raised. 

[0025] [Multilayer plastic container] In drawing 5 in which an example of the multilayer plastic 
container by this invention is shown, this container is the bottle formed of the biaxial stretching 
blow molding of multilayer resin preforming, and is provided with the top neck part 1, the 
shoulder 2, the drum section 3, and the pars basilaris ossis occipitalis 4. The stretch orientation 
of the shoulder 2, the drum section 3, and the pars basilaris ossis occipitalis 4 of this container 
is carried out. 

[0026]In drawing 6 in which an example of the section structure of this container is shown, the 
drum section and the pars basilaris ossis occipitalis at least consist of the interlayer 10 who 
consists of xylylene group content polyamide, the inner layer 1 1 which consists of other 
thermoplastics of molecular orientation nature, and the outer layer 12. As for the inner layer 11 
and the outer layer 1 2, being formed from thermoplastic polyester is preferred. 
[0027] [Xylylene group content polyamide] What has an amide repeating unit derived as xylylene 
group content polyamide used for this invention from the diamine component which uses 
xylylene diamine as a main ingredient, and a dicarboxylic acid component is used. As xylylene 
diamine, although m-xylylene diamine and/or p-xylylene diamine are preferred, Other diamine 
components may contain and as other diamine components, For example 1,6-diaminohexan, 1,8- 
diaminooctane, a 1,10-diaminodecane, the carbon numbers 4-25, such as a 1,12- 
diaminododecane, — especially — the straight chain shape or branched-chain alkylene diamine 
of 6-18. Bis(aminomethyl)cyclohexane, bis(4-aminocyclohexyl)methane, Alicycle fellows diamine, 
such as 4,4 , -diamino-3,3'-dimethyl dicyclohexyl methane especially bis(4-aminocyclohexyl) 
methane, 1,3-bis(aminocyclohexyl)methane, and 1,3-bis(aminomethyl)cyclohexane, etc. are 
mentioned. As a dicarboxylic acid component, aromatic dicarboxylic acid, such as the aliphatic 
dicarboxylic acid of the carbon numbers 4 thru/or 15 and terephthalic acid of succinic acid, 
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adipic acid, sebacic acid, decane dicarboxylic acid, undecane dicarboxylic acid, dodecane 
dicarboxylic acid, etc., and isophthalic acid, is mentioned, for example. 

[0028]Of course, the xylylene group content polyamide can also contain the polyamide unit 
derived from aminocarboxylic acid or its lactam, and it as an aminocarboxylic acid ingredient, 
Aroma aliphatic series aminocarboxylic acid, such as aliphatic series aminocarboxylic acid, for 
example, omega-aminocaproic acid, omega-aminooctanoic acid, omega-aminoundecanoic acid, 
and omega-aminododecanoic acid, for example, ****- aminomethyl benzoic acid, ****- 
aminophenyl acetic acid, etc., etc. can be mentioned. 

[0029]As xylylene group content polyamide, specifically, Polymetaxylylene adipamide, 
polymetaxylylene SEBAKAMIDO, polymetaxylylene SUBERAMIDO, Homopolymers, such as 
polyparaxylylene PIMERAMIDO and polymetaxylylene AZERAMIDO, And the meta-xylylene / 
PARAKI silylene adipamide copolymer, a metaxylylene-paraxylylene pimelamide copolymer, 
Copolymers, such as meta-xylylene / PARAKI silylene SEBAKAMIDO copolymer, meta- 
xylylene / PARAKI silylene AZERAMIDO copolymer, Or the aliphatic diamine like an ingredient 
and hexamethylenediamine of these homopolymers or a copolymer, The alicyclic diamine like a 
piperazine, the aromatic diamine like Para -**** (2 aminoethyl) benzene, Although the copolymer 
which carried out copolymerization of the aromatic aminocarboxylic acid like the aromatic 
dicarboxylic acid like terephthalic acid, the lactam like epsilon caprolactam, omega- 
aminocarboxylic acid like 7-aminoheptanoic acid, and ****- aminomethyl benzoic acid, etc. is 
mentioned, The diamine component which uses m-xylylene diamine and/or p-xylylene diamine as 
the main ingredients, The polyamide obtained from aliphatic dicarboxylic acid and/or aromatic 
dicarboxylic acid can use conveniently especially. 

[0030]The xylylene group content polyamide used for this invention may be manufactured in 
itself by the publicly known polymerizing method, for example, a melt polymerization method, 
interfacial polymerization, and a solid-state-polymerization method. Acylation which may be 
among the manufacturing process of this polyamide, or what performed arbitrary reforming 
treatment after manufacture may be used for, for example, blocks this to a terminal amino group 
may be performed. 

[0031]As for these xylylene group content polyamide resin, it is desirable 1.3 thru/or 4.2, and for 
the relative viscosity (etarel) measured at the concentration of 1.0 g/dl and the temperature of 
20 ** among 98% sulfuric acid to be especially within the limits of 1 .5 thru/or 3.8 from the 
mechanical property of a container and the ease of processing. 

[0032]In this invention, can also use the resin layer which makes xylylene group content 
polyamide a subject as a gas barrier nature resin layer by independent [ its ], and as already 
pointed out, This resin layer is made to also contain an oxidizing organic component and a 
transition metal catalyst, and it can also use as a gas barrier nature resin layer and oxygen 
absorbent layer. 

[0033]In the case of the latter, what has a functional group at a side chain or the end, and can 
oxidize as an oxidizing organic component is used. As for the organic component in which this 
oxidation is possible, what has an activity carbon atom which can perform drawing of hydrogen 
easily is preferred, and as such an activated carbon atom, Although not necessarily limited to 
this, the carbon atom which adjoins a carbon-carbon double bond, the tertiary carbon atom 
which the carbon side chain combined, and an active methylene group are mentioned. On the 
other hand, as a functional group which exists in a side chain or an end, a carboxylic acid group, 
carboxylic anhydride groups, the basis of carboxylate, a carboxylate group, a carboxylic amide 
group, a carbonyl group, a hydroxyl group, etc. are mentioned. 

[0034]lt is preferred to use polyene oligomer thru/or polymer which denaturalized with acid 
thru/or an acid anhydride as an oxidizing organic component. Oligomer thru/or polymer which 
includes the unit derived from polyene with 4-20 carbon atoms, a chain thru/or annular 
conjugate, or discorjugate polyene as this polyene is used suitably. As these monomers, for 
example Conjugated diene;1 ,4-hexadienes, such as butadiene and isoprene, 3-methyM ,4- 
hexadiene, 4-methyl-1,4-hexadiene, 5-methyM,4-hexadiene, 4,5-dimethyl- 1,4-hexadiene, 
Chain noncorjugated diene, such as 7-methyM ,6-octadien; Methyl tetrahydro indene, 5- 
ethylidene-2-norbornene, 5-methylene-2-norbornene, 5-isopropylidene-2-norbornene, 5- 
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vinylidene-2-norbornene, Annular nonconjugated diene;2,3~diisopropylidene- 5-norbornene, such 
as 6-chloromethyl 5Hsopropenyl-2-norbornene and a dicyclopentadiene, Trien, such as 2- 
ethylidene-3-isopropylidene-5-norbornene and 2-propenyl-2,2-norbornadiene, chloroprene, etc. 
are mentioned. 

[0035]Such polyenes are independent, are two or more sorts of combination, or are included in 
the form of a homopolymer, a random copolymer, a block copolymer, etc. in combination with 
other monomers. As polyene and a monomer used in combination. Alpha olefin with 2-20 carbon 
atoms, for example, ethylene, propylene, 1-butene, 4-methyM-pentene, 1-hexene, 1-heptene, 
1-octene, 1-nonene, 1 -decene, 1-undecene f 1-dodecen, 1-tridecenoic, 1-tetra decene, 1- 
pentadecene, 1-hexa decene, 1-heptadecene, 1-nonadecen, 1-eicosen, 9-methyl-1 -decene, 11- 
methyl-1-dodecen and 1 2-ethy I- 1-tetra decene are mentioned, and, otherwise, it is usable in 
monomers, such as styrene, vinyltoluene, acrylonitrile, a methacrylonitrile, vinyl acetate, methyl 
methacrylate, and ethyl acrylate. 

[0036]As a polyene system polymer, specifically Polybutadiene (BR), Although polyisoprene (IR), 
isobutylene isoprene rubber (IIR), crude rubber, nitril butadiene rubber (NBR), a styrene 
butadiene rubber (SBR), chloroprene rubber (CR), ethylene propylene diene rubber (EPDM), etc. 
can be mentioned, It is not limited to these examples. 

[0037]The carbon-carbon double bond in particular in a polymer is not limited, but may exist in a 
main chain in the form of a vinylene group, or may exist in the side chain in the form of a vinyl 
group. 

[0038]As for these polyene system polymers, it is preferred that a carboxylic acid group, 
carboxylic anhydride groups, and a hydroxyl group are introduced. As a monomer used for 
introducing these functional groups, the ethylene system unsaturated monomer which has the 
above-mentioned functional group is mentioned. 

[0039]. [ as these monomers ] [ using unsaturated carboxylic acid or these derivatives ] 
[ desirably and specifically ] [ bicyclo / alpha, such as acrylic acid, methacrylic acid, maleic acid, 
boletic acid, itaconic acid, citraconic acid, and tetrahydrophtal acid, beta-unsaturated carboxylic 
acid, and ] 2, [2, 1] Bicyclo [ alpha, such as unsaturated carboxylic acid, such as hept 2~ene- 
5,6-dicarboxylic acid, a maleic anhydride, itaconic acid anhydride, anhydrous citraconic acid, and 
tetrahydro phthalic anhydride, beta unsaturated carboxylic acid anhydride, ] 2, [2, 1] The 
anhydride of unsaturated carboxylic acid, such as a hept 2-ene- 5,6-dicarboxylic anhydride, is 
mentioned. 

[0040]Although the acid denaturation of a polyene system polymer makes base polymer the resin 
which has a carbon-carbon double bond and is manufactured by carrying out the graft 
copolymerization of unsaturated carboxylic acid or its derivative to this base polymer by a 
publicly known means in itself, It can manufacture also by carrying out random copolymerization 
of the polyene mentioned above, unsaturated carboxylic acid, or its derivative. 
[0041 ]As for the especially suitable acid denaturation polyene system polymer for the purpose of 
this invention, it is preferred to contain unsaturated carboxylic acid thru/or its derivative in% of 
the amount of 0.01 thru/or 10 mol. If the content of unsaturated carboxylic acid thru/or its 
derivative is in the above-mentioned range, the distribution to the thermoplastics of an acid 
denaturation polyene system polymer will become good, and absorption of oxygen is also 
performed smoothly. The hydroxyl group denaturation polyene system polymer which has a 
hydroxyl group can also be used for an end good. 

[0042]As for the polyene system polymer used for this invention, it is preferred that the 
viscosity at 40 ** is in the range of 1 thru/or 200 Pa-s in respect of the processability of an 
oxygen uptake nature resin composition. 

[0043]As a transition metal catalyst used in the mode of the latter of this invention, although 
periodic table metal of the 8th group ingredients, such as iron, cobalt, and nickel, are preferred - 
- others — the Ith, such as copper and silver, — the metallic component of VII fellows, such as 
a VI group, manganese, etc., such as the Vth fellows of metals of the 4th group, such as group 
metahtin, titanium, and a zirconium, and vanadium and chromium, can be mentioned. Also among 
these metallic components, oxygen absorption rate of a cobalt component is large, and it is 
suitable for especially the purpose of oxygen uptake. 
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[0044] Generally a transition metal catalyst is used in the form of the inorganic acid salt of a low 
valence of the above-mentioned transition metal, organic acid salt, or complex salt. As an 
inorganic acid salt, Lynn oxy acid salts, such as an oxy acid salt of nitrogen, such as an oxy acid 
salt of sulfur, such as halide, such as a chloride, and sulfate, and a nitrate, and an phosphate, a 
silicate, etc. are mentioned. On the other hand, although carboxylate, a sulfonate, phosphonate, 
etc. are mentioned as organic acid salt, Carboxylate is suitable for the purpose of this invention, 
and as the example, Acetic acid, propionic acid, isopropionic acid, butanoic acid, isobutane acid, 
Pentanoic acid, isopentanoic acid, hexanoic acid, heptanoic acid, isoheptanoic acid, Octanoic 
acid, 2-ethylhexanoic acid, nonanoic acid, 3,5,5-trimethylhexanoate, Decanoic acid, neo decanoic 
acid, undecanoic acid, lauric acid, myristic acid, Transition metal salt, such as pulmitic acid, 
margarine acid, stearic acid, arachin acid, Linder acid, tsuzuic acid, a petroselinic acid, oleic acid, 
linolic acid, linolenic acid, arachidonic acid, formic acid, oxalic acid, sulfamic acid, and naphthenic 
acid, is mentioned. On the other hand, as a complex of a transition metal, it is used by the 
complex with beta-diketone or beta-keto acid ester, and as beta-diketone or beta-keto acid 
ester, For example, an acetylacetone, ethyl acetoacetate, 1 ,3-cyclohexa dione, Methylenebis 
1 ,3-cyclohexa dione, 2-benzyM,3-cyclohexa dione, Acetyl tetralone, palmitoyl tetralone, 
stearoyl tetralone, Benzoyl tetralone, 2-acetylcyclohexanone, 2-benzoylcyclohexanone, A 2- 
acetyl-1 ,3-cyclohexanedione, benzoyl~p-KURORU benzoylmethane, Bis(4-methylbenzoyl) 
methane, bis(2-hydroxybenzoyl)methane, A benzoylacetone, TORIBENZO yl methane, 
diacetylbenzoylmethane, Stearoyl benzoylmethane, palmitoyl benzoylmethane, lauroyl 
benzoylmethane, Dibenzoylmethane, bis(4-KURORU benzoyOmethane, bis(methylene-3,4- 
dioxybenzoyOmethane, a benzoylacetyl phenylmethane, stearoyl (4-methoxy benzoyl) methane, 
butanolyacetone, JISUTE aroyl methane, An acetylacetone, stearoyl acetone, bis(cyclohexa 
noil)-methane, dipivaloyl methane, etc. can be used. 

[0045]In the gas barrier nature and the oxygen uptake nature resin composition which are used 
by this invention, it is preferred that the oxidizing organic component contains 0.01 thru/or 10% 
of the weight. Especially in this resin composition, it is preferred that the transition metal 
catalyst contains at least 300 ppm in the amount of 310 thru/or 800 ppm by the amount 
conversion of metal. 

[0046]Various means can be used in order to blend an oxidizing organic component and a 
transition metal catalyst with xylylene group content polyamide. There is no exceptional order in 
this combination, and it may blend in arbitrary order. For example, both mixed material can be 
easily prepared by dry-type-blending or melt blending an oxidizing polymer at xylylene group 
content polyamide. On the other hand, as compared with xylylene group content polyamide or an 
oxidizing organic component, since a transition metal catalyst is little, In order to blend 
homogeneously, generally a transition metal catalyst is dissolved in an organic solvent, and it is 
good this solution, powder, granular xylylene group content polyamide, or to mix an oxidizing 
organic component further and to dry this mixture under an inert atmosphere as occasion 
demands. 

[0047]As a solvent in which a transition metal catalyst is dissolved, methanol, ethanol, Alcoholic 
solvent, such as butanol, wood ether, diethylether, Ether system solvents, such as methyl ethyl 
ether, a tetrahydrofuran, and dioxane, It is good to use by the concentration that hydrocarbon 
system solvents, such as ketone solvent, such as methyl ethyl ketone and cyclohexanone, n- 
hexane, and cyclohexane, can be used, and generally the concentration of a transition metal 
catalyst will be 5 thru/or 90 % of the weight. 

[0048]Mixing of xylylene group content polyamide, an oxidizing organic component, and a 
transition metal catalyst and subsequent preservation are good to carry out in a non-oxidizing 
atmosphere so that oxidation on the preceding paragraph story of a constituent may not arise. 
Mixing or desiccation under decompression or in a nitrogen air current is preferred for this 
purpose. This mixing and desiccation can be performed on the preceding paragraph story of a 
forming cycle using a vent type, or an extrusion machine and a catapult with a dryer. Prepare the 
masterbatch of the xylylene group content polyamide which contains a transition metal catalyst 
by comparatively high concentration, and/or an oxidizing organic component, and a dry type 
blend is carried out with the xylylene group content polyamide in which this masterbatch is not 
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blended, Gas barrier nature and an oxygen uptake nature resin composition can also be prepared. 
When using polyamide resin as xylylene group content polyamide by this invention, it is good to 
use for shaping which is dried for 2 thru/or 6 hours and is later mentioned under decompression 
of 0.5 thru/or 2mmHg at the temperature of 1 20 thru/or 180 ** which is a general drying 
condition. 

[0049]Although it generally is not required for using-by this invention gas barrier nature, and an 
oxygen uptake nature resin layer, a publicly known activator can be blended in itself by request. 
Although the suitable example of an activator is not limited to this, they are a hydroxyl group 
and/or carboxyl group containing polymers, such as a polyethylene glycol, a polypropylene glycol, 
an ethylene vinyl alcohol copolymer, an ethylene methacrylic acid copolymer, and various 
ionomers. 30 or less weight sections per xylylene group content polyamide 100 weight section of 
of especially these hydroxyl groups and/or carboxyl group containing polymers can be blended in 
the quantity of 0.01 thru/or 10 weight sections. 

[0050]In the xylylene group content polyamide layer used for this invention. Publicly known resin 
combination drugs, such as lubricant, such as a bulking agent, colorant, heat-resistant stabilizer, 
weathering stabilizer, an antioxidant, an antiaging agent, light stabilizer, an ultraviolet ray 
absorbent, a spray for preventing static electricity, metal soap, and a wax, resin for refining, or 
rubber, can be blended according to a publicly known formula in itself. For example, intrusion of 
resin to a screw is improved by blending lubricant. As lubricant, metal soap, such as magnesium 
stearate and calcium stearate, A flow, nature or synthetic paraffin, micro wax, polyethylene wax, 
The thing of the hydrocarbon system of chlorination polyethylene wax etc., stearic acid, The 
thing of fatty acid systems, such as lauric acid, octadecanamide, the Barh Myzin acid amide, 
Oleic amide, an ESHIRU acid amide, methylenebis stearoamide, The thing of fatty acid 
monoamide systems, such as ethylene-bis-stearamide, or a bisamide system, Generally the 
things of the alcohol system of the thing of ester systems, such as butyl stearate, hydrogenated 
castor oil, and ethylene glycol monostearate, cetyl alcohol, stearyl alcohol, etc. and those mixed 
stock are used. The range of 50 thru/or 1000 ppm is suitable for the addition of lubricant on a 
xylylene group content polyamide standard. 

[0051]As for the gas barrier nature and the oxygen uptake nature polyamide resin composition 
which are used for this invention, in xylylene group content polyamide, after a melt blend, the 
continuous phase (matrix) and the oxidizing organic component exist as disperse phases. As for 
the oxidizing organic component which is a disperse phase, it is preferred that particle diameter 
is 400 nm or less in respect of oxygen uptake nature or a moldability. That is, if this distributed 
particle diameter exceeds rather than a mentioned range, since oxygen uptake nature will fall as 
compared with the case where it is in a mentioned range, it is not desirable, and it is not 
desirable in respect of a moldability and a white blush mark. 

[0052][Multilayered constitution] Although the thermoplastic polyester which is used with a 
xylylene group content polyamide layer and in which stretch blow molding and thermal 
crystallization are possible as other resin layers, especially ethylene terephthalate system 
thermoplastic polyester are advantageously used in this invention, Of course, mixed material with 
other polyester, such as polybutylene terephthalate and polyethylenenaphthalate, or 
polycarbonate, arylate resin, etc. can also be used. 

[0053]The ethylene terephthalate system thermoplastic polyester used for this invention, In an 
ester repeating unit, generally, occupy an ethylene terephthalate unit and a glass transition point 
(Tg) especially more than 80 mol % 50 thru/or 90 ** mostly at 55 thru/or 80 **. [ more than 70 
mol % and ] Thermoplastic polyester which is 200 thru/or 275 ** in melting point (Tm) especially 
at 220 thru/or 270 ** is preferred. 

[0054]Although gay polyethylene terephthalate is preferred in respect of heat resistance or 
heat-resistant pressure nature, copolymerized polyester containing a small quantity of ester 
units other than an ethylene terephthalate unit can also be used. 

[0055]As dibasic acid other than terephthalic acid, alicycle fellows dicarboxylic acid; succinic 
acid, such as aromatic-dicarboxylic-acid; cyclohexanedicarboxylic acid, such as isophthalic acid, 
phthalic acid, and naphthalene dicarboxylic acid, It is mentioned by one sort or two sorts or more 
of combination of aliphatic-dicarboxylic-acid;, such as adipic acid, sebacic acid, and dodecane 
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dione acid, and as diol components other than ethylene glycol, One sort, such as an 
ethyleneoxide addition of propylene glycol, 1 ,4-butanediol, a diethylene glycol, 1,6-hexylene 
glycol, cyclohexane dimethanol, and bisphenol A, or two sorts or more are mentioned. 
[0056]To ethylene terephthalate system thermoplastic polyester, the comparatively high 
polyethylenenaphthalate of a glass transition point, The composite which blended 5% - about 25% 
for polycarbonate or polyarylate can be used, and, thereby, the material strength at the time of 
relatively high temperature can be raised. Polyethylene terephthalate and a comparatively high 
material of the above-mentioned glass transition point can also be laminated and used. 
[0057]The ethylene terephthalate system thermoplastic polyester to be used should have a 
molecular weight which is sufficient for forming a film at least, and the thing of an ejection grade 
or an extrusion grade is used according to a use. As for especially the intrinsic viscosity (I. V.), 
what is generally in the range of 0.63 thru/or 1.3 dL/g 0.6 thru/or 1.4 dL/g is desirable. 
[0058]Adhesive resin can also be made to intervene as occasion demands in manufacture of a 
multilayered container between each resin layer. As such adhesive resin, carboxylic acid, a 
carboxylic anhydride, carboxylate, 1 thru/or 700 milliequivalents (meq) / 100g resin, and the 
thermoplastics especially contained by the concentration of 10 thru/or 500 meq(s)/100g resin 
are mentioned to a main chain or a side chain in the carbonyl (-CO-) basis based on carboxylic 
amide, carboxylate, etc. The suitable example of adhesive resin An ethylene-acrylic acid 
copolymer, an ion bridge construction olefine copolymer, They are maleic anhydride graft 
polyethylene, maleic anhydride graft polypropylene, acrylic acid graft polyolefin, an ethylene- 
vinylacetate copolymer, copolymerized polyester, etc. 

[0059]In the multilayer plastic container of this invention, although the thickness of a drum 
section is different also by the capacity (eyes) of a container, or the use of a container, it is 
good for 30 thru/or 7000 micrometers of the whole thickness to be in the range which is 
especially 50 thru/or 5000 micrometers. On the other hand, the thickness of the xylylene group 
content polyamide resin layer should be at least 1 micrometers or more, and it is preferred to 
have 1 thru/or 15% of thickness of the whole thickness. A xylylene group content polyamide 
resin layer may exist as a single interlayer, or may exist as two or more interlayers, and the 
thermoplastic polyester resin layer which constitutes an inside-and-outside layer may intervene 
among the latter interlayers of case plurality. 

[0060][A multilayer plastic container and its manufacture] the multilayer plastic container of this 
invention, The multilayer preform of corresponding multilayer structure can be manufactured and 
it can manufacture by heating this multilayer preform to extension temperature, pulling and 
extending this preforming to shaft orientations, and carrying out blow extension in a hoop 
direction, and carrying out heat setting as occasion demands. This stretch-blow-molding process 
or the conditions from which the crystallization exothermic peak of xylylene group content 
polyamide will be 10 or less J/g, and the X diffraction full width at half maximum (D 1/2 ) will 

moreover be 10 degrees or less in a heat setting process should be chosen further. 
[0061]Manufacture of a multilayer preform can be performed with a publicly known molding 
method in itself, For example, a coiryection-molding method which co-ir\jects the coextrusion 
processixylylene group content polyamide which co-extrudes xylylene group content polyamide 
and thermoplastic polyester, and thermoplastic polyester in a metallic mold : Thermoplastic 
polyester, A serial radiation method which ejects xylylene group content polyamide and 
thermoplastic polyester one by one in a metallic mold: The co-extrusion thing of xylylene group 
content polyamide and thermoplastic polyester can be manufactured with compression forming 
which carries out compression molding with a core mold and a cavity mold. As for a xylylene 
group content polyamide resin interlayer, also when based on which method of these, the 
preforming formed should be in the supercooling state, i.e., an amorphous state, and it is 
preferred to inner-** in the inside-and-outside layer of thermoplastic polyester. 
[0062] Although it is preferred to carry out by a cold-parison method as above-mentioned as for 
shaping and stretch blow molding of a multilayer preform, it should be understood that it is 
applicable also to the hot parison method which performs stretch blow molding without cooling 
the multilayer preform formed thoroughly. 
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[0063]In advance of stretch blow molding, preheating of the preforming is carried out to 
extension appropriate temperature by means, such as a hot wind, an infrared heater, and high- 
frequency induction heating, as occasion demands. The temperature requirement is good for 
there to be 85 thru/or 120 ** in the range which is especially 95 thru/or 110**, when an 
inside-and-outside layer is thermoplastic polyester. 

[0064]Supply a publicly known stretch-blow-molding in a plane in itself, set in a metallic mold, 
and **** extension is carried out by pushing of an extension stick in shaft orientations, and this 
preforming is extended to a hoop direction by the entrainment of a fluid. 

[0065]The draw magnification in the last bottle with 1.5 thru/or 25 times and shaft-orientations 
draw magnification with area magnification 1.2 thru/or 6 times, It is good to choose the draw 
magnification that the half breadth (D 1/2 ) of the maximum of the X diffraction profile of a 

xylylene group content polyamide layer will be 1 0 degrees or less, and sufficient biaxial 
orientation for a thermoplastic polyester layer is given from 1.2 thru/or 4.5 times as many ranges 
with hoop direction draw magnification. 

[0066]Heat setting of the bottle by which stretch blow molding was carried out can also be 
carried out by a publicly known means in itself. It is the one mold method, and heat setting can 
also be performed in a blow molding die, and it is the two mold method and a heat setting public- 
funds type separate from a blow molding die can also perform it. The range of 100 thru/or 200 
** is suitable for the temperature of heat setting. 

[0067]So that it may be illustrated as other stretch blow molding by the patent No. 2917851 
gazette concerning the applicant of this application, After using preforming as the primary blow 
molding object of a larger size than the last blow molding object using a primary blow mold and 
carrying out heat shrinking of this primary blow molding object subsequently, the two-step 
stretch blow molding which performs biaxial stretching blow molding using a secondary blow 
mold, and is used as the last blow molding object is mentioned. According to this stretch blow 
molding, the extension thinning of the pars basilaris ossis occipitalis is fully carried out, and the 
blow molding object excellent in restoration between heat, modification of the pars basilaris ossis 
occipitalis at the time of heat sterilization, and shock resistance can be acquired. 
[0068]The multilayer plastic container of this invention may not be limited to the biaxial- 
stretching-blow-molding bottle mentioned above, but may be an extension shaping plastic 
multilayered container of the form of a cup etc. Namely, by manufacturing the multilayered sheet 
which uses an interlayer and thermoplastic polyester as an inside-and-outside layer for xylylene 
group content polyamide, and giving this multilayered sheet to means, such as vacuum forming, 
pressure forming, bulging, and plug assist forming, The cup shape multilayer plastic container in 
which the drum section was extended at least can be manufactured. 

[0069]The multilayer plastic container of this invention is useful as a container which can 
prevent the flavor fall of the contents by oxygen. As contents with which it can be filled up, by a 
drink, beer, wine, fruit juice, With foodstuffs, carbonic acid soft drink, the carbonated drink 
containing fruit juice, etc. Fruit, nuts, Although contents articles etc. which are easy to cause 
degradation under oxygen existence, such as drugs, cosmetics, and gasoline, in others, such as 
vegetables, processed meat, small-child foodstuffs, coffee, jam, mayonnaise, catsup, cooking oil, 
a dressing, sauce, food boiled down in soy, and dairy products, are mentioned, it is not limited to 
these examples. 
[0070] 

[Example]Although the following example explains this invention further, this invention is not 
restricted to these examples. 

1. The crystallization calorific value of the bottle body when temperature up was carried out 
from 20 ** to 290 ** the speed for 10 **/was calculated using the DSC measurement 
differential scanning calorimeter (DSC7 by PERKIN ELMER). 

[0071]From the drum section of an X diffraction measurement Multi-layer bottle, 2. 50 mm 
(bottle height direction) long. The 10 mm wide (bottle circumferencial direction) barrier or the 
oxygen absorbent layer was started, and it turned up to multiplex, with the direction in every 
direction united, and the diffraction profile was measured with very small X-ray diffractometer 
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(PSPC-150C: product made from Physical science Electrical and electric equipment). With a 
collimator, use measurement as a thin bunch beam and it enters X-rays at right angles to a 
multiplex clinch sample face, To the field containing X linear-light axis and the curving mold 
PSPC, it set so that the shaft orientations of a bottle might become a right angle (strength of 
the orientation of a height direction), and parallel (strength of the orientation of a circumferencial 
direction), and the curve PSPC integrated the diffraction intensity in Bragg angle 2theta=0-100 
degree. From the obtained X diffraction profile, air dispersion was deducted and it asked for a 
diffuse-scattering peak and half breadth. 

[0072]3. Before being filled up with b value and the water of 85 ** of Hayes measurement, the 
panel part of the Multi-layer bottle after carrying out predetermined time storage at 55 ** after 
restoration was started, and b value and Hayes were measured with SM color computer (made 
by Suga Test Instruments Co., Ltd.) in the multilayer state. 

[0073] [Example 1] In a coirjection-molding machine, polyethylene terephthalate (J125T: made by 
Mitsui Chemicals, Inc.) is supplied to the catapult for inside-and-outside layers, A poly (m- 
xylylene adipamide) resin pellet (6007: made by Mitsubishi Gas Chemical Co., Inc.) is supplied to 
the catapult for interlayers, It co-injected in the ejection metallic mold on condition of the 

ejection nozzle temperature of 280 **, and resin pressure 250 kgf/cm 2 , and the inside-and- 
outside layer and the interlayer fabricated the two-sort three-layer multilayer preform 
polyethylene terephthalate and whose barrier layer are poly (m-xylylene adipamide). The rate of 
the barrier layer of this multilayer preform was 4 % of the weight. Draw magnification performed 
biaxial stretching blow molding for this preforming to one 6.96 times the area [ 2.4 times as much 
length, 2.9 times as many width, and ] of this, and inner capacity fabricated the two-sort three- 
layer Multi-layer bottle which is 500 ml. 

[0074] [Example 2] A two-sort three-layer Multi-layer bottle was fabricated on Example 1 and 
the conditions except the die temperature at the time of a biaxial-stretching blow having been 
1 50 **. 

[0075] [Example 3] A two-sort three-layer Multi-layer bottle was fabricated on Example 1 and 
the conditions except the die temperature at the time of a biaxial-stretching blow having been 
180 **. 

[0076][Example 4] Poly (m-xylylene adipamide) (T600: made by Toyobo Co., Ltd.) pelletized with 
the 2 axis extruder, Maleic acid denaturation polybutadiene (M-2000-20: product made from 
Nippon Oil Chemicals) 5%, A neo decanoic acid cobalt (DICNATE5000: made by Dainippon Ink & 
Chemicals, Inc.) 310ppm (cobalt conversion) melt kneading pellet is used for an oxygen absorbent 
layer, The same Multi-layer bottle as Example 2 was fabricated except making lamination into 
two sorts of five layers of PET / oxygen absorbent layer / PET / oxygen absorbent layer / PET. 

[0077][Example 5] Making draw magnification at the time of a biaxial-stretching blow one 6.21 
times the area [ 2.3 times as much length, 2.7 times as many width, and ] of this, except 
fabricated the same Multi-layer bottle as Example 1 except the die temperature having been 130 

[0078] [Comparative example 1] Making draw magnification at the time of a biaxial-stretching 
blow one 5.5 times the area [ 2.2 times as much length, 2.5 times as many width, and ] of this, 
except fabricated the same Multi-layer bottle as Example 1 except the die temperature having 
been 1 20 **. 

[0079][Comparative example 2] Draw magnification at the time of a biaxial-stretching blow was 
made one 5.5 times the area [ 2.2 times as much length, 2.5 times as many width, and ] of this, 
and the same Multi-layer bottle as Example 1 was measured except the die temperature having 
been 80 **. 

[0080] [Comparative example 3] Poly pelletized with the 2 axis extruder (m-xylylene adipamide), 
A neo decanoic acid cobalt (DICNATE5000: made by Dainippon Ink & Chemicals, Inc.) 400ppm 
(cobalt conversion) melt kneading pellet is used for an interlayer, The same Multi-layer bottle as 
Example 1 was measured except one 5.5 times the area [ 2.2 times as much length, 2.5 times as 
many width, and ] of this and a die temperature having been 80 ** the draw magnification at the 
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time of a biaxial-stretching blow. 

[0081]Half breadth D1/[ the crystallization calorific value of the bottle fabricated as mentioned 
above and ] 2 were summarized in Table 1, and b value after predetermined time storage and the 
haze value were summarized in Table 2. 
[0082] 
[Table 1] 
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[0084] 

[Effect of the Invention]exothermic peak accompanying crystallization measured in this invention 
as at least one resin layer which makes xylylene group content polyamide a subject. 10 or less 
J/g — and the half breadth (D 1/2 ) of the maximum of the profile of an X diffraction peak is 

controlled at 10 degrees or less. 

Therefore, a structural change of the xylylene group content polyamide under storage of a 
container or after heat treatment of a container can be controlled, as a result, the transparency 
of a container can be maintained, yellowing can be prevented, and the commodity value of a 
container can be raised. 
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* ' * NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a differential scanning calorimetry curve about an example of the polyamide 
derived from xylylene diamine and adipic acid. 

[Drawing 2] Crystallization calorific value is the graph which plotted the relation between a 
storage time (Sun.) and Hayes (%) of a container drum panel part about 2.3 J/g 38.5J/g xylylene 
group content polyamide. 

[Drawing 3] it comes out of an example of the X diffraction image about the xylylene group 
content polyamide layer of the drum section of the container of this invention, it is, the curve A 
is a diffraction pattern about a sample, the curve B is a diffraction pattern attached without a 
sample, and the curve C is a diffraction pattern of these differences. 

[Drawing 4] Half breadth D1/2 of the maximum of an X diffraction profile about the xylylene group 
content polyamide of 8.5 degrees (height direction), 9.9 degrees [12.1 ] (circumferencial 
direction) (height direction), and 11.0 degrees (circumferencial direction). It is the graph which 
plotted the relation between a storage time (Sun.) and b value of a container drum panel part. 
[Drawing 5] It is a figure showing an example of the multilayer plastic container of this invention. 
[Drawing 6] It is an expanded sectional view showing an example of the section structure of the 
multilayer plastic container of this invention. 



[Translation done.] 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DRAWINGS 
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< t tmwvmiffimmi^^x, ^m^mAH (d 

S C) Xfflfe Ltzfa&iUzft o 1 0 J / 

gWTt'&O J.oX||[l]J(fT'PJ^Lfc2 0=O75Ml 0 
0a(-*J(t5H]Jff7 P o7T-1'/'K7)ft^:fiO^i|iI^l 0 

t -rmxm 1 afcn 2 ki2«<d#ji7°7 •> *s 
[f»*«4] *v-y uvs-^r*°y7 5 K£±#i-t- 
stoT-fe^r i^#tst-rsti*]ii^3cDfpm^ 20 

m. t -tzmxm. 1 5 <Di*u%fr\zmm<ng>my 7 * r 
[0001] 

mwnmi-z&wftm &ftmcmtitz$, 30 
m-fyxj-ytm-^m-rzhox. £<ommia±*is 

[0 0 0 2] 

?>j*imv!><Dmm j $'7 is-^-feTtfrnrntti^x^z. 
[0003] ^xitm^m^m 

\mm*m\,x<nmmmmmnv,W£^*~y-x>k 
jt-rsfc*^ y'y^y^m^xitm^m^mmm 
mmmi&&*Gi-z®m*m^zz ttf'nt>tix^z> 0 

[0004] *->y uyStf^U 7$ Ktr, £Jl^Sf 
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b&bfhX^h Wmi. 4$^Bg6 2- 1 8 2 

#l¥l-2 7 8 34 4f^i, #gf2-5 0 0 
8 4 6 #^«) „ 
[0 0 0 5] 

mwtmvk^zo ti-zws] *^y 

[0 0 0 6] ftoT, #3&910>IWH\ *isl)l>>&$ 
W^yT5 R^feftSOTIJl £^£#Jl7°77^7* 

[0 0 0 7] 

yyx^yfm&izjs^x. tbmtwMmmm 
mio^x. *n*i^*tf (dsc) -eaosL^es 

{bliff5»S»br-^iSi 0 j /gKTTfc 9 1.0 XiUlHl 
3rT?S!J£Lfc2 0 =075^1 0 0S^*5lt-5[H]Sf7 o n7 

«7°7^^-y^^l§iCt3V^Tfi, 

1. *->y wySM#y7 5 K»jia**->y u-^t* 

2. &my°yx i 3-y?®!&<D*®mimm*i'y 
?&prffitt#y^;*7^a»f>fc5ri. 

-&®mm%mmymMmb Lxm^zz.bbx%z e 
^mm^my°y^y^nmr-^x, mto<D&MWr 

l-i5bIiS2. 5«TT'fc5rt. arjfflHSBo^' fX 
ss* 4 %urxhz> r t asjgp* 

[0 0 0 8] 

jis:fisx:-cv^5is. bi>mn<Dmmmmm\a^ 

■c, ^g*SEf»*W (dsc) -eao^Lfcfefift^#5 
3gSftt 0 -^^l 0 J/sSXTXh<0 B.-oxm\B\mxffl%. 
Lfc2 0 =0^;^ 1 0 0^{Cjo(tS f— 77°o77-r^ 
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[0009] -mzm&ft<D&&hm%<Dit&V}<o&& 
t mm^^^-am^mKh 9 , m&t t <r> 
m<Dm&-eim<»mA*)tfhv. 9 

h\ ^Mfe&mitt (dsc) tisaift-ctt. -tii^e 
[0010] 1 ^y 

t, ^n*$fift*Si^T-fc 9 . ttM^aut&um^sn 10 
lt*j 9 , mm * # k a <*> f - 9 1 

[0 0 11] *f8WCttJ ^Ji^^s^SWSWart 

[0012] gs#|2]E<£>[2] 2 Sr#.Bg$n/cV\ H 2 14, 
SiHt***** 2 . 3J/g© + i/!jl/yS^!)7 20 

S Fh&M&mA&s 8. 5 j/g<o3->y u>m^ 
5,, 30 

[0013] *mm*-?^o%&,itm&Kisf}&&m* 

kit, ^m#y7 5 K«H8«*>t*ift»©* 

#Wl:tr^LT:i3 9, rcliU 0 J/g«Ti:^ 

[0 0 14] imSPin^mrfy^y^m-m^^X, 40 

[0015] *&m<Dg.m-77x?-y?®m\z%n-rz* 

isy wylM^y7 5 KttJfiBttu xB&Wi T*«Q£ L 

^^±SXi»|H]*f-C*«)5^tAS-e#5 e ±8EXi»|Hl*f 50 
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[0 0 16] rro[Uifft°-^C0aiJ^^fcfco-Cli, 

P S P C (Position Sensitive Proportional Counter 

<7>IE[S]CD5$£) , W-ft (Ril^[p)«DiE[piro3S$) t'ftS 
J: 9 y h LT, Braggft (20) =0~100 

[0 0 17] El 314, r<7>±51-LT8iJ£Lfc#fi9J» 

y ^^s-a^yr? kskov^t© 

[0 0 18] —m^s fefi©X|ft|El5f-ei4» TIE©B r 
a g gro^ (1) 

n A. = 2 dhkl S i n 6 ■•••(!) 

nl±&«t?S>9, IHXWgt'fc'), dhkl 

(4^ a B B © (hki) ©ffirapsT-fe9, ettiasr^T-fc 

<Offi{Ct, TISWS c h e r r e r <D&. (2) 

KA 

Lhkl = (2) 

He o s 0 

Lhkl lt&M>V> (hk l).9i£3Xtt£ffl0>7f 
ft, KI4I*J0. 9©£^C, Hli^bT— ^W^fiffi (7 

; AS.^oiiSfrfBS; (i) tm-T-fes, r*« 
[ooi9] *&m-emmk LT\,^zx&®mzfay 7 

v/y i^ySM^y7^ kso^eiri©©*. BP^ia 

[0 0 2 0] **WH*SV^T, BHiELfc:dr->y U-^S^ 

d> /2 kiamwmmmibbti, 

3 8. 5 j/ g ro*^Bj®H^(7)dr->y i/>g#^#y 

7? Kftt, X«|[a^n7T-f^»ft±ffiW^fi*MD 
,/j £512. if (S$*[pJ) SI>*1 1. 01 (RJ^ 
T-JbSOI^U-c^ £Aft:lsmi:#2. 3j/ g 

o*isp^®iart©dr->y u>itw#y7$ ktiixh 
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BP*>El*lfcilrft«>8fi#*# < 4 a £ <k K i u , susm 

So 

[0021] it, ^r->y uvs^r#y 7? KJitf># 

toJQxT. *^y uvS^UT? KWISJIwft^ 

So 

[0022] -jtttWJUroH^oeSttfellH-t i 5 b 

^*-0>feSS:K:i8tt5fe0£BU» bte. J IS Z8 
7 3 0- 1 9 9 5tgf^TfcO, iffifeHtHil J: S 

[0 0 2 3] S&ttHffi<7)B4£#JB£*L;fc:V\ B4li, 
MiD./i ^12. It GB3#|r|) XVI 1. 0 

S8WbffiiS*#<, L^tSB#t*(ib|I^^f^r±i^ 

l^ylM#!)7 5KIt*libtt*2. 5^T{^frJ-C 30 

t » u^WiJUIW £ ftT 1/ * 5 - £ # m 6 ^T* fc 5 0 
[0 0 2 4] ^(^.tixtf, KJLkifc^fcir&tK 

mm (D 1/2 ) £l OS^Tfc«iftiJi--5ri:{cj;'3 % 
[0 0 2 5] [0Jf^9^^y^*«] *55WI-J:S# 

&3&l>*j£|fI5 4£{I;iT^5 0 r<DSStf>M$B2, IFJffi 
3&U ! Sg|54ttS#E[Pj$tT,T^5o 

[0026] £ <Dmf&<Dmmmm<D-mi:fF-t® 6 

75 Ki»b45fDI]Jii 0, ^ErfiJtt^f&ofi-BIffitt 50 
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jpi lswn 2iigiRjiH4^y^x7 L /i-/!i^f^$ 

[0 0 2 7] [dr->y U>StlT3K3 7 5 K] #38Sm- 

fflv^^v-y u>s-^#y 7? h't ltii, *->yi^ 

^7? >^±fc5^^-rS^T$^^-t N 
*Vg|^H^ii^ti57 5 KSWtlrttSi 

~>y i/^v ? Ts:>s.^/'xjip-= 3 r->y u>^t^>» 

<. i&<Di^T 5 >$cftk Ltli, $|x.tf 1,6-^7^ 

^3f-y->\ 1,8-^7?;^^^ i, io-v?r? /x* 

1, 12-^7 $ 7 ^<7)$Sf $C 4~25i<|; 

6-1 8 ©iitXtt^i^^^rWy v?7 5 
t'X (75/^f;M ->^n^^r-y->. fx (4-T5 7 
->^a^dr->/U) y*>\ 4,4' -^7^-3,3' 
f-fWi/f a^^>/uy #(ifx (4-7 5 

d-^vvu) y*>\ 1,3-fx (7^-^P^y 
AO 1,3-fx (7?;^f/W ^p^fy 

^v*fr#>wtm<nmmm4 1 5 ©jgj»ft^*^sj? 

y^f 1/7 ^ -yut^y y 7 ? f i-y* 

[0028] M+ > >!ii'ys$w*!J7;m ) 7? 
y tfA'tf^ites^tt-t©^ ^ ^ i»*»f>0i^^tLfcjK y 7 

y*^a>gf, o-r^t^ys, iD-7?/!>y 
x**v», «-T5y K7**^IM», Mxli^7-7? 
y y X/^S#K, ^7-7;/7x =-A«m#0%* 

smmr $ y *#»f s ^ t &x-z a 0 

[0 0 2 9] ^r->y l/yi$fjKy75 Kt * 

ff^itcji, ^9^?#yyi/y7v , /^K, ^yy^=^ 
■ypuyt/^u\ 4^y y^^v-y u^x^y? K, 
^!)/<7#y!)i^yt77? K, y y ^Jf-iyy u^T 
•if 7 ^ K^ro^aa-e-fr, &tfy*^r->y i^>//<9* 

•>y u>7^5 K*M-a-«:, y^^f->y \s^/s<y* 

>y u^tv^^ K*a-g-ff, y^^rv/y u>/^ 7 dr 
->y i/yt/^* K**-g-#:, y^^rv-y V^/s<y* 

5?T 5 V©*D#JHISSI^T 5 f-<7 i?><DtQ$mm 
3Zi>T i /v7"t'7 (27;7xfyl') ^^-tf >co 
*#3!f#ai^T5^, f U7?;HJ©^D#Mi-y*^ 
£ -Tj^D^^^^cO^P^^^^A, 7-7? 
/^y^©j!Dt(i)-7 5 y7j/U7K>®e x /v-7; 

y y f;^sti©Jii#ffi7 5 y *^jj?^ih?** 
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5 >RXf/JLtZp -*->}) 1/^7 5 vSr^^iri-S 

[0030] ttrntem^ttisy u^t*!)7s 

[0 0 3 1] rtubWdr-^U l/VStt#5 75 KJJMB 

1.0 g /dl©»£;ftlF2 0\:©iHj£-e8!j£Ljli:ffi*t 
*AS (jjrel ) #1. 3 7554. 2, 5 
3. 8©ttHrtfcfc3::J:#3*lA\, 
[0 0 3 2] *3&f?-C*tt, RCiB*tUfcfc*5U» *^!J 
U^»^ir#yT5 K«r±#fci-a»JIBJitt-t*UMI[-C 

^^^y7~tt«ni»*it*!»«isiiii: lta^ 
[0033] Bffktt^r*i«»fc l-ch, m 

Six*. r»H^pI«l^%fi|^tt. **©5l#ft#a* 

[0034] mvmm&ftt 1*7^1**8*4* 

v^v, 3-y xvU-1, 4-^^-y-v?3i >\ 4-^^-1,4-^ 
^rTv^V, 5->^U-l,4-^^r-y-^V N 4,5-v 5 ;*^ 
4-^^-y-^rt^, 7-y xA'-l, 6-^"^ ^ i^ny^© 
flStt**»^^ ; tf-tvr by t Kn^fVx^, 5-^ 

y t°d t° y x>-2-/ /t^/i^ 5- y x 

ft'^ ^ ; 2, 3-v^ y/Pt'U x /U/Jvu* 2 

-if !jf>3-^ y/p fUf y-5-/y^My % 2- 50 
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^a^<^/U-2,2-y /^jU-t^^L^iD b y 

[0035] rtvt^yxyit J£S&-c£i*H:2flUi 

l-^3f-fe>\ 1-^7°X>, \-it9*T"y^ 1-7 
l-x-fe>\ l-^^r-fe^, l-Kxir^ l-h!)f 
-tr> s 1-f l-^>^-r-fe>, 

i-^7°^7=ir > N l-yffty, l-^-f aty, 9- 
y ^u-i-7'ir >\ ll-^x^-i- Kf-fev, 12-^x^-l 

[0 0 3 6] #!li>M^#i:Lttt. jM*#»-li, 

(br) , ^y-ryyi/^ (ir) , y 

fVV-rfA (I ir) , 5c$=*A % =1 hV /l—yfi?^ 
3J± (NBR) , uy-^v?xy^ (SB 
R) , ^odt'^A (CR) , xf 1/V-/Pfl/ 
V-^^^A (E P DM) ^^r^tf^r kftX%Z> 

[0037] *&»'pizistt&8m-9m-w&&tt* 
t , * fc (Dj&xmmiciftE lx v t ± v \ 

[0 0 3 8] i*te>©sKy^V^fi^fta:. ^yujJf^R 
[0 0 3 9] r^f)OflfrtLm ^iafp*^#> 

{rfi, r^y^sg, y^^y/^, -^u-r^, 

^> -f^^^^ -yh7 = yS, f h5tKo7M 

»tf©«, a -^fift*^*^*, tr«>^D [2, 2, 

1) ^7°h-2-^>--5, 6 -^/UjK^II^©^ 
fP*yu?J<^ «67k-^W^M6» H*-f^3^|fc, il* 

^fn^M^KiSTk^ tr^^o (2, 2, i) ^7°h 

-2-^^-5, 6-v J */UJl?^g?*l7K^© : ft&flJ* 
[0 0 4 0] #yxy^i^©fH4li K^-jK^ 

*tL5/45, MifiLfc^yi^i^iafP77^40®?*fcJi 
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[0 0 4 1] *|SW©BWtW^»a*»a5tt2KlJ^V 

[0 0 4 2] *|§B^{CfflV>5^y3i^jl-g-frtt, 40 
< CfrJo(t5^^i75M2 0 OPa • s<D&ffllZfoZ>^ t 10 

[0 0 4 3] #3PJ3©^©ffi1£T*ffl^5S#&JgM*£ 

[oo44] m&&mmmi, ±.mm&&m<Di&m%t<D 20 

tt5„ LTfi, J&fcfeftiVv^y k» as 

:£4£©-f ffiaifufc £©£*©**-> 

BHiu V vmLttZtoV is**i/WiL. frJMi&msm 

frylfcifi* *x*y&&fti*/$^f <btL5;5\ #/u#y 

yyy^ygL ^^vi, 'fy^^ 

^f^Wt* -<V^7?^n. Js-tt^W.. 2 30 
-3i^u^^r^^ N y-tyiL 3, 5, 5-hyy^ 

y^v^m. ^v^^m, ^^.^>m. 
v^m. ^fTiivi. 77^^ yy^n&, yx 

y|fc* 77^Fyi, f*9tks ^7r5V 

^yxys^s^&jgifiwf p,ixSo a 

T* hftHit^-A', 1, 3-S/*n^3Mf5*:*->\ y ^ 

-1, 3-->^n^f-;t^ 7tfyWTh7oy> 

h^f/Vf h70>, ^f7o^^Th7DV, ^ 
yy^yl/f F7Dy> 2-T-fe^/Ui/^ o^drf-y 

3 — v'^ D^^r-i^Vi/^-V, ^<^y^/U— p — 9 nyW< 
>y4/l>*0> y tf* (4-^^U-^^^/V-) y^ 
y, fx (2-t Ka*^^^) y?>\ 
>OUT-fe hy. KJJ ^yyV^y-^y, v?7-fe^vw<y 50 
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eXyyV/wy ^y, fcfx (4-?p;Kyy^f 
/u) y^y % t'x (y-f-yy-3, A-VJrSr-s^sy* 
-< iv) y^y. ^yy^yur-fe^uy i-^y ?y x 
xTu-y^ (4-y h^-y-ov^M y*y, y^y 
y/iyr-trhv, -yxxToy^y^y, T±3-frT±h 
y, ^f7tffA7thy fx (c^n^-TVy 

[0 0 4 5] ^HffflV^^^^ U 7-14X^1® 

u&msmi&mz&^xti. mmmmfc-frtf. o. o 

&gT*>J>ft < 1 1> 3 0 Oppm, 4#(^ 3 10 7531 8 0 0 p 

[0 04 6] * -y y uyltt^ ii7? KfciMisttfl« 

li^^hyyy K-rsrtJct 9, fif©7*i/yKft& 

i^yStt^y7 5 K^ktt^a^^t-JtLT^ 
*T*fcS»T% 7*^ KSr*&«HtT5fc*i>t, 

[0 04 7] XfMOl«tMIE«r«ff $«S«tti: Lttt, 
. y^y— /u, ^9 J— ;K ~79 J— /vf©7;i/3- /u^ 

^/uni— x^K f h7t Kn77>, y^-^f-^^co^ 

3s<Z>4r hy*S«, n -drf-y, ^ P^#1M^E© 

5 9 0 S*% t * 5 <fc 5 ft jift-Cffl V> 5 

[0 0 4 8] ^y y uys^/K D7? f\ m<mmm 

t> ^I@©MSPgT-^5 r t/55T-#So 

^y75 K&I>*/4 fcttHfttt^**^©^ ^ ^ y 
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ft, *%wx*zsv i^s^r^y 75 vt lxxvt 

2 07iSl 8 Or<Dj&ffiT\ 0. 5M2mmHg(7)i 
JET2 75M6l^|BI«fllL-C«ai-5fife®tfflV^50iSJ: 

[0049] *mixm^z<niix'<VT-'&&.Tmm 

75 Kl 0 0SJ£|S£fc9 3 OfiJWPWT, #t'0. 0 

[0050] *&mizm^ u^&^-fitf}) t$ 
&%im^xm&x$?> a mz.ti y mmzm&-tz^ t 

yyjy^ 7i?y if l/>"<7 y^*, 

Sift* y if w> y t * 

fryyt, >mm<ommtm<r>h<D. *fry 

i->/vi7 5 h\ ^fl/ymf7D7; Kx ifl' 30 

^75 K^©too, yfWf7U-h, Sfth?^ 
ni^i/>-^i) 3— /wey ^f7U- h^fwi^fA- 
-fcf A-T/i^— ;K ^771)^7^3-^ 

5 KSHS-C5 0 75^1 0 0 0 p pm<7)teBBi s aS-C*> 

[0 0 5 1] ♦SSWtllfflV^^^^yT-ttXtritSRK 
4X14* y 7 5; Kttm&fttt* > * h "f^ Kfcfctt, 40 

ffiT?ifc5iWbtt#8Wam, *£@/$*4 0 0 nm^K-fc 
[0 0 5 2] *»«fcj8Vv^ ^v'y 
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/^tffUfc«fflas*L<5fl*. /Ky;/f uvf ^7* 
u-K yifi/yt7? hft£'rofi,tf>/tf yix 

[0 0 5 3] ^B^fCffll/^^f 

— jftfc 7 0 ; e/w%^± > #(^8 0^A-%£l±£if ^ 
; ruy?u—b)¥-fc%:&)ib : bk<DX*h'Q. 1Jy^U t && 
(Tg) #5 075^9 0^ 573^8 O^T, Hi 

j£ (Tm) ;5*2 0 075^2 7 5"C, #C2 2 0M2 7 

[0054] ^^yxfuyf i/7^u-hffliitt 
h ¥fim#roi;*f /vi£ifc©^i:££tr#fi^# y i* 
[0055] ^\sy*)vmX9t<r>zMMkk LTii, -Y 

9Bk 9 S*A'#>WL ; n^*f ^io&yutfvg^trjjjl 

xtt2««±(Z)ii-g~fras^»f e>jx, if uv/y =i-yu 

1, 4-y^^v 5 ^-— v'lf wy^!/ u— 1, 
6 -^^-^U-^^y n— /U, *sir p^-^if Vv?^ ^7 — 
;K W7i7- Mfflif UV^-^rif-r K^JP^ro 

i mxa 2 a«±^*ff bns. 

[0 0 5 6] Sfc, if^fV7^l — h3R»«J!H4 

# y i*f /n^^7^*5»^«)JtttWKv^x.tf # y i 
f u-^f K #y*-^-fg^d*y7y 

- h t±.U(o#yxu&&<Dit%t&jm^tt'&t zmmit 
Lxm^z>z.thx$z> 0 

[0 0 5 7] fflV^ifl/7f W7^W- 

S (I. V. ) fi-JttWKO. 6 75^1. 4dL/ g> 
#t0. 6 37iSl. 3 d L/g©|5HK&5fc«)asa 

[0058] #jB««©»ii»csfcoT x 

tK^i. *^#Vlttt[, *yuJl?V»TS K, ^^>gfi 
xf^l:l^<*;^=^ (-CO-) a?r±^Xtt 
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